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ABSTRACT 



Designed to provide easy access to information 



pertaining *o science and technology, this data book provides 
indicato a: (1) funding for research and development; (2) human 
resources utilization and supply; and (3) international science and 
technology indicators. Graphs and charts are used to note research 
and development efforts from a nationwide perspective with 
expenditures from federal, industrial and academic sources 
illustrated. Comparative graphs on human resources provide data on 
employed scientists and engineers, e. ployed doctorates, women in 
science and technology, racial minorities, and school retention 
rates. In addition, assessments of the supply of professionals in 
science and technology are presented by type and number of degrees 
awarded, and full-time graduate students currently enrolled. Several 
international science and technology indicators are outlined, such as 
ratios of research and development to gross national product (by 
country), U.S. patents granted to U.S. and foreign inventors, data on 
U.S. trade balances in high technology, and U.S. scientific and 
technical publications as compared to world publications. Three pages 
list other science resources. (MVL) 
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ERiC R&D FUNDING 



Figure 1. The national R&D effort 
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Expenditures for research and development = 130.8 billion, 1989 (est.) s 801,400,' 1987 (est.) 
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Figure 2. National R&D funding by source 

[Dollars in millions] 
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Figure 3. National R&D funding by performer 

[Dollars in millions] 




Average annual rate of change 

Constant (1982) dollars' 




Figure 4. National R&D spending by character of work 




rtgure 5. Federal R&O obligations by character of work 

[Dollars in millions] 
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Figure 5. Federal R&D obligations by major agency 




Figure 7. Federal R&D obligations by major performer 

[Billions of dollars] 

Current dollars Constant (1982) dollars' 
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Figure 8. Federal obligations for basic research by major field cf science/engineering 




Figure 10. Federal obligations for basic research by major performer 

[Billions of dollars] 
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Figure 11. Industrial R&D expenditures by source of funds 



Billions 




Figure 12. Industrial R&D expenditures by character of work 



Billions of dollars 




Figure 14. Academic R&D expenditures by source 



Other nonprofit institutions (6%) 
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Figure 16. Academic R&D expenditures by field: FY 1987 
Total: $12.0 billion 




Academic R&D expenditures by field: FYs 1982-87 
[Dollars in billions) 
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Flgun 17. Federal obligations ',o universities and colleges by type of activity 1 

[Dollars in millions] 
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•Tout otrtgabons tor the years I9i» itvoggn i9$3 hive been estimated by NSF based on revised daU on student i<3 provided by me Department of Education 
•Academic research and development is estimated it V 8b»H*orW 1988and S3 2tx3)onto< i989 Separate dauioi tne other components of academic science, engineering 
and non science /engineering are not avaiio* 
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'Based on GHP impxit price defutor 
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Figure 18. Employed scientists/engineers by field: 1988 (est.) 
Scitntlsts/enginMrs total = 5.5 million 



Aeronautical /astronauticat (2%K 
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Employed scientists and engineers by field 
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Figure 19. Scientists ar.d anginjars by field and citizenship: 1986 
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Figure 20, Employed scientists and engineers by sector: 1988 (est.) 
Scientists/engineers, 
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Figure 22. Employed scientists and engineers by highest degree: 1986 

Scientists/engineers 
total = 4.6 million 





Figure 23. Doctoral scientists and engineers by field and citizenship: 1985 




Scientists = 334,500 

Computer specialists (4%) 
Mathematical (5* 



Figure 24. Employed doctorates in science and engineering by field: 1985 
Scientists/engineers total = 400,400 
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Figure 25. Women and racial minorities as a proportion of all employed scientists, engineers, and professional workers 




Figure 26. Retention rates for U.S. citizens, fifth grade through receipt of science/enginearing (S/E) doctorate: 1966-87 
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NOTE Calculations are oased on comparisons of estimate* for enronmenl and degree awards to U S citizens oa*y 
SOURCES Cent* for Educate Statist** and National Science foundation SftS 
Additional data may t» obtauted from Mary A Gouday, SftS, Tei (?Q2) 634 4767 



Figur$27. Bachelor's degrees awarded in major science/engineering fields 




Figure 28. Master's degrees awarded in major science/engineering fields 
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Figure 29. Doctor's degress awarded in major science/engineering fields 




Figure 30. Full-time science/engineering graduate students in doctorate-granting institutions by source of major suppoit 



Percent of total 
60 1 



50 



40 



30 



201 



10 




ERIC 



Federal Government 



IS 



Source of major support 



Total, all sources 

Federal Government 
Institutional support 
Other outside support 
Self-support 




E Nitwwi Sc**K« FowvJition SRS 
wtmnal <Uta may t* ot>Uin«i from Miry A Go*i*Uy. SRS T* (202) 634-4787 



Institutional support _ _0tner outside support 

9 



Self-support 



60 



50 



40 



30 



20 



10 



Rgur$31. Full-time science/engineering graduate students in doctorate-granting institutions by type of major support 



Percent of total 




Figure 32. FuiMimn science/engineering graduate students in doctorate-granting institutions by field and citizenship 




INTERNATIONAL S/T INDICATORS 
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":gure 34. Scientists and engineers engaged in research and development by country: 1965-87 

(In thousands] 




NA - Not available 

NOTES Tiy« includes *st scientists and engineers engaged m rewrch and development on 4 f«ti time basis except Japan, whose data include persons ptimaniy 
emP'oyed m research and development m natural sciences and engineering and the United Kingdom whose data include only fr>e Government anc industry sectors The 
figures tor West Germany increased in 1979 m pari because of mcresed coverage otsmiii and medium enterprises not surveyed in 1977 T ne figures tor Fiance increased 
m 1981 in part due to a re evaluation of university research efforts Data are estimated by the National Science foundation for the following coutnes and years France 
1986 and ;9S7 We *rmany. )978 i960 t982. 1984, 1986 and 1987. United Kingdom i984 

SOURCES National boence Foundation. SRS, Organisation for Economic Cooperation and Development and national country data Data for the Soviet Union were pro 
vided by Robert Campoe*. Indiana University and Kartey Bauer. Georgetown University 
AcKwenaJ lata ra*y t>e obtained from Jennifer Bond, SftS. Tel (202) 634 4640 
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Figur6 35. R&D/GNP by country 
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Figure 36. National expenditures on research and development 1 by selected countries: 1980*87 




"Gross e<pend.Ves fw performance o» R4D including associated capital expenditures except tor the United Stales • here total capita) 
expend.tyre data are noi available 

'Conversions ot foreign cu'rencies to U S dona's are calculated Pasedon OE CD Purchasing power parity exchange rates Constant 1982 
cwa's are Pased on U S Department ot Commerce GNP implicit price deflators 
'Data tor 1987 are national estimates 

SOURCES National Science Foundation $R$ Organisation tor Economic Co ope'ation a^d Development and national sources 
Additional Oala may pe ootaned trom jennter Bono SRS Tei (20?) 63< <6<0 
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Figure 37. U.S. patents granted to U.S, and foreign inventors by year of application 

Thousands (Estimated) 




Figure 38. U.S. receipts and payments of royalties and license fees associated with unaffiliated residents of selected countries 

[Millions of dollars: constant (1982)'] 




Figure 39. Foreign direct investment in the United States 

[Millions of dollars constant 1982'] 




'GNP ifnpKit price Of tutors usee 10 convert current OO^fS to constant 1982 (Jo^rs 
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<Fet>'!^''y 1981) ps 50 5t *i<J So'Vfy Curfevrf Buiimi (annual Agjust issues) 
Add'tonal data may t* ofcta r<d trOf" Carlos Kruyt&OSCh SrS Tel (202) W< 4652 
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Figure AO *"iss domestic product per employed person 



[Index: United States = 100] 
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Figure 41. U.S. trade balance 1 in high-technology 1 and nonhigh-technology manufactured products, 1970-87 

[Billions oi dollars] 
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txPOM ki% imports 

SOURCE Oeoartmeni of Commerce internaticnai Trade Administration 
Additional data be obtained from Jennifer Bond. SftS Tel [ZQ2) 634 4643 
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High-technology 
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related products 

Engines and turbines 

Other manufacturing 
industries 



Figure 42. Total foreign affiliate assets of U.S. corporations, as a percent of total parent assets: 1986 

0 5 10 15 20 25 30 35 40 45 50 





SOURCE US Department of Commerce Bureau of Economic Analysis US Direct investment Abf o*J Se'ected data foi Foreign Affiliates antf U S Parents mail industries Preliminary 
19S6 estimates 

Additorui data may be obtained from Cartes Kruytboscn SRS, Tel {702) 634 a«? 



52 



Figure 44. Export market shares, selected high-technology products: 1976, 1980, and 1986 
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Figure 45. U.S. scientific and technical (S/T) publications as a percent of world S/T publications: 1986 

[Percent] 
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